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MOTOR 



VEHICLE WITH AN ALTERABLE REAR STRUCTURE 



Background of the Invention 

Field of the Invention , 
m 0!, The invention re,a,es t o a motor vehicle wi,h an aUerah.e rear structure wh,c 

IpLs at teas, one reef etenrent, two opposing sine elements ana one rear element 
a passenger vehide, with an al.erahle rear stnaerure, the rear suture comprrsmg 
a, least one roof element, two opposing side elements and a rear dement. 

Lie e, such as a station wagon or aU-terrain vehide with a Cosed « - he convened 
int „ a vehide with an open cargo area, for examp.e, into a piclr-up «*. Puhhshed G^tan 
Paten. Application DE 196 16 118 Al disclose, a motor vehicle in wh.cn, among others, the 
and the rear roof and hod y co.umns can he removed. The co.umna are 
Isferred into an rdle position which is essential* no, visrhle on the motor veh,c,e hy 
Ashing or pivomrg. The removahle rear roof par, can he deposit for e„amp,e, tn a a, 
To, Such a rear structure retires that at leas, one individua! he avaoah.e for transport and 
stowage of the rear roof part in the side door. 

003 Puhhshed German Paien, App,ica,io» DE 100 2S 777 A. rotates to a mo or 

Lc'e with an alterahie re. structure wmch is comprised of a rear roof element » da 
m „dule wmch has D cohrmns which are ,oca,ed on each side In the open pos.hon of me « 
sfructure, me roof element is located over the fton, motor vehicle roof, causmg *e mo 
vehide , experience increased wind resistance. Furihemrore, opening of the remamder of he 
I! veh.de roof is no, pos S ,hle as a resu,. of me roof demon, which is located near ,he 
front area of .he motor vehicle roof in the open position of the rear strudure. 
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[0004] U.S. Patent No. 6,517,135 of one of the present inventors and commonly 

owned with the present application discloses a motor vehicle with a convertible passenger 
compartment. In one disclosed embodiment, a vehicle is convertible from a station wagon 
configuration into a pick-up truck configuration by telescoping of the rear body portion 
forward to under the roof of the passenger compartment after removal of the windows. 

Summary of the Invention 
[0005] Accordingly, it is a primary object of this invention to provide a motor vehicle 

with an alterable rear structure which enables conversion of the rear structure easily and 
quickly without significantly increasing the wind resistance of the motor vehicle and with an 
open motor vehicle roof area that is as large as possible. 

[0006] This object is achieved according to the invention by the roof element being 

located in the rear floor area of the motor vehicle when the rear structure is in the open 
position. 

[0007] One important aspect of the invention is that, in a motor vehicle, especially a 

passenger car with an alterable rear structure which comprises at least one roof element, two 
opposing side elements and a rear element, when the rear structure is in the open position, the 
roof element is located in the rear floor area of the motor vehicle. Such an arrangement of the 
roof element is accomplished by means of guide rails which are connected to the C and D 
columns of the motor vehicle, in which the rear roof element and other roof elements which 
are located toward the front of the motor vehicle, stacked on top of one another, can be 
lowered into the rear floor area of the motor vehicle. In this way, at least one roof element 
can be quickly and easily stowed without increased wind flow resistances forming in addition 
in this way. 

[0008] According to a preferred embodiment, the roof element in the open position of 

the rear structure can be covered by a folding floor cover so that with the roof element 
lowered a closed floor area, for example, of a pick-up truck, can be formed. In this way, no 
additional obstacles are formed by projecting edges and corners of the lowered roof element 
during loading and unloading of cargo onto and off of the cargo surface of the pick-up. 
[0009] In addition to the lowerable roof element, the side elements and at least parts 

of the D columns can be moved out of the closed position into the open position toward the 
front of the vehicle along its side. In addition, the rear element can be lowered in the body, 
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especially in a tail gate. If the rear element, the side elements and the roof element are 
lowered or pushed in the direction of the front of the vehicle, there is the open position of the 
rear structure such that it is a pick-up with an open cargo area. Such a pick-up can be used to 
transport cargos which could not be carried in a vehicle with a closed rear due to their 
dimensions. 

[0010] If the rear structure is in the closed position, the passenger car has a closed 

vehicle rear, by which a station wagon is formed. 

[0011] According to a preferred embodiment of the invention, between the open 

cargo space which is produced by the open position of the rear structure and the passenger 
compartment in the front vehicle area, there is a cargo space separation, especially a 
separating window. This cargo space separation is preferably pushed behind the rear seat 
backs between a lowered position and a raised separating position against the motor vehicle 
roof. Such displacement of the cargo space separation is preferably accomplished by guide 
rails which are connected to the rear seat backs and which, like the cargo space separation, 
can be folded with the rear seat backs. 

[0012] According to one development of the invention, there is a seat unit in the open 

position of the rear structure with the seat surface folded up with a capacity to move towards 
the front of the vehicle. In this way, with the rear structure open, an additional row of seats 
can be used. This row of seats with the rear structure opened can be pushed forward quickly 
and easily by means of floor-side guide rails which are provided for this purpose so that a 
pick-up cargo area as large as possible is attained. 

[0013] Preferably, to move the elements there are drive means which can be 

controlled via the actuation means. The actuation means is used to set the opening process for 
opening the rear structure in which the elements including the parts of the D columns can be 
moved out of a closed or partially open position into the open position. Accordingly, it is no 
longer necessary for an individual to get out to open or close the rear structure, assuming that 
the actuating means is located for example in the dashboard of the motor vehicle. 
[0014] The rear element of one or more of the roof elements and/or the side elements 

can be made of a transparent material in order to achieve a rear area as bright as possible on 
the inside of the vehicle with the rear structure closed. 

[0015] Advantages and expediencies can be taken from the following description in 

conjunction with the drawings. 
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Brief Description of the Drawings 
[0016] Figure 1 A is a schematic side view of a motor vehicle with a rear structure 

according to one embodiment of the invention in the closed position; 

[0017] Figure IB is a schematic top view of the motor vehicle according to the 

embodiment of the invention shown in Figure 1A with the rear structure in the closed 
position; 

[0018] Figure 1C is a schematic perspective view of the motor vehicle according to 

the embodiment of the invention shown in Figures 1A & IB with the rear structure in the 
open position; 

[0019] Figure ID is a schematic rear view of the motor vehicle according to the 

embodiment of the invention shown in Figures 1A-1C with the rear structure in the open 
position; 

[0020] Figure 2A is a schematic perspective view of a motor vehicle according to 

another embodiment of the invention with the rear structure in the closed position; 

[0021] Figure 2B is a schematic perspective view of the motor vehicle according to 

the embodiment of the invention shown in Figure 2A with the rear roof section being 

lowered; 

[0022] Figure 2C is a schematic perspective view of the motor vehicle according to 

the embodiment of the invention shown in Figures 2A & 2B with the rear structure in a 
partially open position; 

[0023] Figure 2D is a schematic perspective view of the motor vehicle according to 

the embodiment of the invention shown in Figures 2A-2C with the rear structure in the open 
position, and 

[0024] Figure 2E is a schematic side view of the motor vehicle according to the 

embodiment of the invention shown in Figures 2A-2D with the rear structure in the open 
position. 

Detailed Description of the Invention 
[0025] The motor vehicle 1 which is shown in Figures 1 A- ID, according to the first 

embodiment of the invention, has a rear structure 2 which, among others parts, comprises a 
roof element 3, a rear element 4, D columns 5 and C columns 6. In order to move the rear 
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structure 2 from the closed position shown here into the open position, optionally roof 
elements 7, 8 which are located towards the front of the vehicle (as represented by arrows 9, 
10), are opened in the manner of a sliding roof and are pushed to the rear in order to then be 
located with the rear roof element 3, on top of one another in the rear area of the motor 
vehicle. This stacking of roof elements 3, 7, 8 on top of one another can be achieved by 
means of guide rails which are connected to the C and D columns in the rear area. Then, the 
stack is lowered, as is indicated by the arrows 1 1 . To facilitate lowering of the rear roof 
element 3, as shown in Fig. IB, its rear corners are notched in correspondence with the 
D columns. 

[0026] The rear structure furthermore comprises side elements 12, 13, as are shown in 

Figures 1 A, IB and 1C. These side elements are advantageously made as side windows. The 
side windows can be pushed along the vehicle sides towards its front as is indicated by the 
arrow 14 in Figure 1C. In this way, the rear structure can be quickly moved from its closed 
into the open position. A motor drive 25 for producing the describe motion of the roof 
elements 3, 7, 8, side elements 12, 13, and D columns 5 and the actuating means 24 for the 
drive are schematically represented in Fig. 1C. 

[0027] Figure ID shows a schematic rear view of the motor vehicle according to the 

first embodiment of the invention with a rear structure in the open position. The open position 
of the rear structure enables conversion of a station wagon into a pick-up in which both the 
side elements and also the rear element and the roof element including the D columns have 
been pushed in order to obtain an open cargo area. 

[0028] The second embodiment of a motor vehicle in accordance with the invention is 

shown in Figure 2A with a rear structure in the closed position. Fig. 2A, in conjunction with 
the representation in Figure 2B, shows the pushing and lowering of the individual roof 
elements 3, 7, 8 in order to obtain a passenger car with a completely opened motor vehicle 
roof. 

[0029] As indicated by the arrows 9, 10, the roof elements 7, 8 in the front area of the 

vehicle are pushed to the rear by means of laterally mounted guide rails, and together with the 
roof element 3 which is located in the rear area, are lowered as a stack of roof elements into 
the floor area of the rear area of the vehicle. For this purpose, the D columns 5 and C 
columns 6 have guide rails 15, 16 which are either connected to the columns or are located 
integrally in them. The roof elements are lowered by electrical control into the floor area of 
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the rear area of the motor vehicle by means of these guide rails 15, 16 on their four corner 
points. 

[0030] As soon as the roof elements 3, 7, 8 are in their open position, the side 

elements 12 and 13 which are made as side windows, together with parts of the D columns, 
are moved in the guide rails toward the front of the vehicle. The end position of the displaced 
rear side elements 12, 13 is chosen such that the edges of the side windows 12, 13 terminate 
essentially with the edges of the side windows 12a, 13a which are located in the rear seat area 
of the fixed passenger compartment of the motor vehicle. 

[0031] In addition, the rear element which is shown in Figure 2C and which is made 

preferably as a rear window is lowered into a rear hatch 18 which is located under it, as is 
shown in Figure 2D. 

[0032] The schematic perspective view of the motor vehicle shown in Figure 2D 

according to the second embodiment of the invention shows the rear structure in the open 
position. In this position, the rear of the motor vehicle 1 has a cargo area which is bordered 
essentially by side body parts 17 19 and the rear tail gate 18. Between the cargo area of the 
pick-up and the fixed passenger compartment, there is a separating window 20 which is 
located in the area of the rear seat back of the second row of seats with a capacity to be 
extended. 

[0033] The floor area 21 of the cargo area comprises, essentially, a foldable floor 

cover 22, as is shown in Figure 2E. In the transition of the rear structure from its closed into 
its open position, the closed floor cover 22 is folded open, as is indicated by the arrow 23. 
Furthermore, the roof elements 3, 7, 8 are lowered by means of the guide rails 15, 16 into the 
floor area 21 and then the floor cover 2 is unfolded back into its closed position. 
[0034] It is pointed out here that all the above described parts, viewed alone for 

themselves and in any combination, especially the details shown in the drawings, are 
important to the invention, but modifications thereof will be apparent to one skilled in the art 
and are intended to be encompassed hereby. 



